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(54) Title of the invention 



(72) Inventor 
(71) Applicant 



MULTI-LAYER PRINT WIRING SUBSTRATE 
(21) Japanese Utility Model Application S62-196340 



(22) Date of Application 

Masaharu Sekj 

Hitachi Condenser Co., Ltd. 



December 24, 1987 

1-3-8 Nishi-Gotanda, Shinagawa-ku, Tokyo-to 
1-31-1 Nishi-Gotanda, Shinagawa-ku, T6ky6-to 



(57) Scope of Utility Model Claims 

A multi-layer print wiring substrate on which 
there are at least two insulation layers laminated that 
is a multi-layer print wiring substrate characterized 
in that there are a coil-shaped print wiring formed 
on the insulation layer, a hole penetrating the center 
of said coil-shaped print wiring, and a magnetic 
material which forms a transformer along with said 
print wiring arranged on said hole. 



Brief Description of the Drawings 

Figure 1 shows a cross-sectional diagram of an 
example of embodiment of the present invention. 
Figure 2 shows a cross-sectional diagram of another 
example of embodiment of the present invention. 

1 . . . Insulation substrate; 2, 3, 6, 7 . . . 
Insulation layer; 4, 5, 8, 9, 18, 19, 22, 23 . . . coil- 
shaped print wiring; 12, 24 . . . hole; 13, 27 . . . 
magnetic material 



Figure 1 



[see source for figure] 
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Figure 2 
[see source for figure] 
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Specification 



1 . Title of the Invention 

Multi-layer print wiring substrate 

2. Scope of Utility Model Claims 

(1) A multi-layer print wiring substrate on which there are at least two insulation 
layers laminated that is a multi-layer print wiring substrate characterized in that 
there are a coil-shaped print wiring formed on the insulation layer, a hole 
penetrating the center of said coil-shaped print wiring, and a magnetic material 
which forms a transformer along with said print wiring arranged on said hole. 

3. Detailed Description of the Invention 
(Field of Industrial Application) 

The present invention relates to a multi-layer print wiring substrate. 
(Prior Art) 

Conventionally, transformers are attached onto print wiring substrates as a single 
electronic component. 
(Problem to be Solved by the Invention) 

However, transformers have the disadvantage that, in comparison to chip components, 
an extremely large load, and therefore, cannot be used in thin-type devices, which prevents a 
reduction in size. 
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The purpose of the present invention is to improve the above problems, and to provide a 
multi-layer print wiring substrate which can be made smaller. 
(Means for Solving the Problem) 

In order to achieve the above purpose, the present invention provides A multi-layer 
print wiring substrate on which there are at least two insulation layers laminated that is a multi- 
layer print wiring substrate characterized in that there are a coil-shaped print wiring formed on 
the insulation layer, a hole penetrating the center of said coil-shaped print wiring, and a 
magnetic material which forms a transformer along with said print wiring arranged on said 
hole. 

(Operation) 

The magnetic material formed in the hole becomes an alternative core, forming the 
transformer along with the coil-shaped print wiring. 

The magnetic material is approximately the same thickness as the multi-layer print 
wiring substrate, and in comparison to a case using a single transformer, it is possible to reduce 
the height. 
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(Example of Embodiment) 

Below, we will explain the present invention based on the examples of embodiment 
shown in the Figures. 

In Figure 1, 1 is the insulation substrate formed from a phenol resin laminated layer 
substrate and an epoxy resin laminated layer substrate. 2 and 3 are the insulation layers 
laminated on both sides of the insulation substrate 1. 4 and 5 are the coil-shaped print wiring 
formed on the insulation layers 2 and 3. 6 and 7 are the insulation layers laminated on the print 
wiring 4 and 5, respectively. 8 and 9 are the coil-shaped print wiring formed on the insulation 
layers 6 and 7, respectively. 10 and 1 1 are the insulation resistors laminated on the print wiring 
8 and 9, respectively. 12 is the hole which passes through the centers of the coil-shaped print 
wiring 4, 5, 8, and 9 and penetrates the insulation substrate 1 and the insulation layers 2, 3 5 6, 
and 7. 13 is the magnetic material formed of the magnetic ink printed onto the hole 12. 14 and 
15 are holes which penetrate the insulation substrate 1 and the insulation layers 2, 3, 6, and 7, 
forming copper plate layers 16 and 17 which connect the print wiring 8 and the print wiring 9 
and the print wiring 4 and the print wiring 5. 
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According to the above example of embodiment, a primary coil is formed by the print 
wiring 4 and the print wiring 5, and it is possible to form a secondary coil by the print wiring 8 
and the print wiring 9, so using the magnetic material 13 as a core, it functions as a 
transformer. 

Further, Figure 2 shows another example of embodiment of the present invention, 
which is a 6-layer multi-layer substrate. In this example of embodiment, the coil-shaped print 
wiring 18 and the print wiring 19 are connected by the copper plating layer 21 formed in the 
hole 20, forming a primary coil, and the coil-shaped print wiring 22 and the print wiring 23 are 
connected by the copper plating layer 25 formed in the hole 24, forming a secondary coil. The 
hole 26 passes through the center of the print wiring 18, 19, 22, and 23, and in the hole 26, the 
magnetic material 27 is arranged, forming a transformer. Then, the insulation layers 28 and 29 
as well as the print wiring 30 29 and 31 are sequentially laminated onto the surface of the print 
wiring 18 and 23, and on the print wiring 30 and 31, the electronic components 3* 32 and 33 
are connected. 

2 characters deleted 
8 characters inserted 
[seal illegible] 
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(Effect of the Invention) 

As described above, according to the present invention, it is possible to form a 
transformer with the magnetic material which passes through the center of the print wiring 
formed on the insulation layer, to obtain a multi-layer print wiring substrate which can be made 
smaller. 

4. Brief Description of the Drawings 

Figure 1 shows a cross-sectional diagram of an example of embodiment of the present 
invention. Figure 2 shows a cross-sectional diagram of another example of embodiment of the 
present invention. 

1 . . . Insulation substrate; 2, 3, 6, 7 . . . Insulation layer; 4, 5, 8, 9, 18, 19, 22, 23 . . . 
coil-shaped print wiring; 12, 24 . . . hole; 13, 27 . . . magnetic material 

Japanese Utility Model Applicant Hitachi Condenser Co., Ltd. 
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Figure 1 

[see source for figure] 



Figure 2 

[see source for figure] 
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